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CHAPTER I. INTRODUCTION 
Wind erosion is defined as the movement of soil particles resulting 
from strong turbulent winds. The movement of soil particles can be cate-
gorized as suspension, saltation, or surface creep. Fine soil particles 
can be suspended in the atmosphere and carried for great distances. 
Particles too large to be suspended move in a jumping action along the 
soil surface, known as saltation. Heavier particles have a rolling move-
ment along the surface and this type of erosion is surface creep. 
Wind erosion, or the potential for wind erosion, is the major limi-
tation on approximately 70 million acres in the United States (Woodruff 
et al., 1972). Wind erosion tends to be most serious in the Great Plains 
states. Wind erosion can also be a serious problem in localized areas 
along the Great Lakes, the Southeastern Coastal areas, the Eastern Sea-
board, and the West Coast (Hayes, 1965, Carreker, 1966, and Woodruff 
et al., 1972). 
The dust bowl of the 1930s was the first major occurrence of soil 
wind erosion after settlement of the Great Plains. Environmental con-
ditions combined with farming techniques in use at that time contributed 
to severe erosion of millions of acres of agricultural land (Lockerty, 
1978). Over 20 million acres of land were damaged by wind erosion in 
1938-39. Wind erosion was less of a problem in the 1940s, but in the 
1950s wind erosion was a very significant problem. In 1954-55, nearly _, • 
40 million acres were damaged by wind erosion. This damage covered 
more acres than even the worst year in the 1930s. 
J 
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The average level of wind erosion is higher in the Southern Great 
Plains states. Texas, New Mexico, and Colorado have higher annual levels 
of wind erosion than the remaining states, as illustrated in Figure 1.1 
(USDA, 1980). The suspensiott of dust particles in the atmosphere in the 
Southern Plains is high and led the Council on Environmental Quality to 
predict many areas within this region would not meet the National 
Standards for total suspended particlies (Council on Environmental 
Quality, 1975). In the period 1973 through 1975, total suspended particles 
often exceeded the National Standards of 75 micrograms per cubic metre in 
the Southern Plains primarily because of suspended dust particles 
(Council on Environmental Quality, 1978). 
Wind erosion can result in reduced soil productivity and yields, 
in addition to the polluting effects of the atmosphere. Reduced produc-
tivity results from removal of the surface soil and soil nutrients, and 
from physical plant damage caused by the abrasion of soil particles. 
The fertility of the soil is depleted from wind erosion because the 
lighter, more fertile portion of the soil is removed. The coarse soil 
fraction, primarily sands and gravel, contain lower nutrient levels and 
have a'lower water holding capacity. The effect on productivity is hard 
to measure, most studies attempting to measure the effect of wind erosion 
on productivity by mechanically removing the topsoil. 
Studies have been done that estimated the importance of surface soil 
either in terms of yield or in the quantity of nutrients available to 
the plants. Odell obtained measurements on surface soil thickness and 
yield for several hundred corn plots in Illinois to estimate the effect 
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·Figure 1.1. Wind erosion on cropland in the Great Plains states 
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of surface soil thickness on corn yield (Odell, 1950). Odell estimated 
that each additional inch of surface soil increased yield from 1.14 to 
3.14 bushels per acre, depending on the soil association and the year the 
measurements were taken. Removing the surface soil by mechanical means 
has been used to measure the importance of the surface soil. Yields on 
the desurfaced plots are less than the check plots, all else equal 
(Eck et al., 1967). Heavy fertilization of the desurfaced plots compen-
sated for the soil removal to an extent but when a large amount of the 
surface soil is removed the application of fertilizer will not completely 
compensate for the soil removal. (Eck et al., 1965 and Englestad, 1961). 
The nitrogen supplying ability of the soil is reduced by surface soil 
removal. The highest concentration of nitrogen supplying materials are 
located in the surface soil. Removal of the top 10, 20, 30, and 41 em 
of surface soil reduced the nitrogen yield by 20, 36, 54, and 62 percent, 
respectively (Eck et al., 1965). Yield reductions for several locations 
due to wind erosion were estimated by Lyles (1975). The method of esti-
mating the reduction in yield involved estimating the quantity of surface 
soil lost to erosion and applying the information on yield reduction 
from the studies previously cited. 
Windblown soil abrasive injuries weaken plants causing shorter, 
thinner, and lower yielding crops. Abrasive injuries to winter wheat 
plants are found to be a function of the total amount of soil striking 
the plant over time (Woodruff, 1956). The damage to wheat plants and 
and subsequent yields are also dependent on the time of year the erosion 
occurs and whether precipitation is received soon after the abrasive 
5 
damage. Fall exposure to wind erosion caused only slight damage to 
yields when erosion was light to moderate, and higher damage with severe 
erosion. Spring exposure resulted in more damage and yield reductions 
than fall exposure, all else equal. Severelydamaged plants tended to be 
sparse, short, lower yielding, and mature 7 to 10 days later than non-
damaged plants. Plants severely damaged have the capability of extra-
ordinary recovery if precipitation is received soon after the soil 
abrasive damage. The yield of grasses and alfalfa is reduced by wind-
blown soil abrasive damages. The yield loss for these perennials is 
inversely proportional to the wind velocity (Lyles and Woodruff, 1960). 
Windblown soil abrasive damages to cotton plants reduces yield and growth, 
and sets back the blooming date (Armburst, 1968). 
The tolerance of vegetable crops to windblown soil abrasion is 
much lower than the 2-5 tonsiacre/year soil tolerance to wind erosion 
(Hayes, 1965). The tolerance of corn and sorghum is 2.0 tons/acre/year 
and 0.5 tons/acre/year for tomatoes, lima beans, and green peas. Produc-
tion of many of the vegetable crops occur on sandy soil, which is very 
susceptible to wind erosion. Injuries from soil abrasion have been 
reduced in many areas with the use of wind barriers. Trees, tall peren-
nial grasses, and tall annuals are used in the Southern Coastal Plains 
and the Atlantic Coastal Flatwoods as barriers to reduce wind erosion 
and the damage associated with it (Carreker, 1966). 
The current state of knowledge pertaining to wind erosion and the 
relevant factors that influence erosion will be reviewed in this report. 
In addition, wind erosion coefficients for the Great Plains states using 
,. 
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data from the Applied Conservation Effects System (ACES) will be deter-
mined for use in the Center for Agricultural-lind Rural Development's 
(CARD) national agricultural models. 
CHAPTER II. THE MECHANICS OF''~DICTING WIND EROSION 
The factors that determine the erosiveness of soils can be grouped 
into climatic factors, soil structural factors, and cultural factors. 
Climatic factors include wind velocity, precipitation and evaporation 
levels, and temperatures. A high wind velocity will increase wind tur-
bulence at the soil surface which increases the potential for erosion. 
Precipitation and evaporation will effect the soil moisture, dry soils 
are more susceptible to wind erosion. Temperature affects particle size 
since high temperatures cause reduced particle size which increases 
erodibility. The freeze-thaw cycle will also contribute to reduced 
particle size. 
Soil structural factors affecting wind erosion include the soil 
texture and the topography. ~he soil texture directly affects the 
looseness and clod forming ability of soils. Loose soils, such as sandy 
soils, are more susceptible to wind erosion than cloddy soils. 
Wind erosion on knolls, and in general on fields with knolls, will be 
greater than flat fields. 
Cultural factors that influence wind erosion are the method, type 
and extensiveness of cultivation, field size, field orientation, and 
the use of wind barriers. Maximum erosion will occur on a wide, smooth 
surfaced field lacking in vegetative cover. The method and extensiveness 
. -
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of cultivation will determine the smoothness of the field and the remain-
ing crop residue cover. Eroding soil particles tend to cause additional 
soil to erode and this avalanching effect increases with distance. The 
unsheltered field distance along the direction of the prevailing wind is 
a factor affecting erosion. The field distance will depend on the actual 
field width, the orientation of the field to the prevailing wind direc-
tion, and the presence of wind barriers. 
A Wind Erosion Equation 
Factors effecting the wind erodibility of soil have been extensively 
researched over the last 45 years. The primary factors that cause, or 
prevent, wind erosion have been incorporated into an equation that 
determines the amount of potential wind erosion that will occur on any 
given agricultural field (Woodruff and Siddoway, 1965). The equation 
has been used to predict potential erosion on fields and to examine 
different conditions required to reduce potential soil loss to a toler-
able amount. The equation is of the form: 
' ' ' ' E = f(I , K , C, L , V ) 
where E is the potential average annual erosion (tons/acre/year), 
I' is the soil erodibility index (tons/acre/year), 
K is a soil ridge roughness factor, 
C is a climatic factor, 
L is a factor taking into account the median unsheltered 
travel distance across the field, and 
V is a factor for the vegetative cover in small grain crop 
equivalents. 
8 
The erodibility index, I 
The erodibility index is the average annual soil loss in tons per 
acre that would occur from a field that is level, smooth, wide, bare, 
unsheltered, isolated, and having a climatic factor of 100 percent. The 
remaining factors in the wind erosion equation adjust the erodibility 
factor to account for the characteristics of the particular field. These 
remaining factors will be explained throughout the following sections. 
The soil erodibility index value is dependent on the clod forming 
ability of the soil. Soils. capable ofcloclding, such as clay soils, 
are less susceptible to erosion than soils that do not clod, such as 
sands. The soil erodibility index is inversely proportional to the 
ability of the soil to form clods. The determination of the soil 
erodibility index is obtained by first measuring the percentage of dry 
soil aggregates greater than .84 mm. in diameter. The soil erodibility 
index is determined from published tables that relate the soil erodibility 
to the percentage of soil aggregates greater than .84mm. (Craig and Turelle, 1964). 
The clod forming ability of soils and therefore the percentage of 
dry soil aggregate greater than .84 mm. can be approximated from the 
soil class. Table 2.1 contains soil erodibility groups, the predominant 
soil classes in the group, the percentage of dry soil aggregates greater 
than .84 mm., and the corresponding soil erodibility index. 
The amount of soil loss from knolly terrain will be greater than 
from flat terrain. The wind velocity gradient over knolls exceeds that 
of level surfaces, increasing the erosion potential of the knoll. The 
percentage slope of the knoll and the length of the knoll determines 
Table 2.1. The soil erodibility index for the wind erodibility groups 
Wind erodibility 
group 
1. 
2. 
3. 
4. 
4L 
5. 
6. 
7. 
Soil texture 
classes 
Dry soil > .84 mm. 
(percentage) 
Very find, fine, medium, and 
coarse sand. 
Loamy sands, or sapric, organic 
soil materials 
Sandy loams 
Clay, silty clay, clay loam, and silty 
clay loam with more then 35 percent clay 
Calcareous loan, silt, lomn, and clay 
loam with less than 35 percent clay 
Noncalcareous loam and silt loam with 
less than 20 percent clay, sandy clay, 
sandy clay loam, and hemic organic soils 
Noncalcareous loam and silt loam with 
more than 20 percent clay, or noncal-
carious clay loam with less than 35 per-
cent clay 
Silts or noncalcareous silty clay 
loam with less than 35 percent clay 
1 
10 
25 
25 
25 
40 
45 
50 
8. Very wet or stony soils usually not 
subject to wind erosion 
Source: (U.S. Department of Agriculture, Soil Conservation Service, 1978). 
•. .. 
Wind erodibility 
index ((T/AC/YR) 
310 
134 
86 
86 
86 
46 
48 
38 
. . 
. 
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the increase in the wind velocity gradient. Knolls with less than 1.5 
percent slope have little or no effect on erosion. The length of the 
slope has a limit at which the knoll will not affect erosion. The 
limit is about 300 feet for a 3 percent slope and 800 feet for a 10 per-
cent slope (Chepil, Siddoway, and Armbrust, 1964b). 
The soil erodibility index is adjusted to take into account knolly 
terrain which has a higher wind erosion potential. The knoll influence 
on erosion is considered only if the slope is 3 percent or greater and 
the length of the slope is less than 500.feet. The soil erodibility 
index obtained after dry sieving, I, is multiplied by the appropriate 
factor in Table 2.2 to obtain the soil erodibility value I', used in the 
wind erosion equation. 
Table 2.2. Soil erodibility correction factor for knolly terrain 
Percent slope of 
knoll facing wind 
3 
4 
5 
6 
8 
w 
Correction factor 
1.3 
1.6 
1.9 
2.2 
2.9 
3.6 
Source: Chepil, Siddoway, and Armbrust, 1964b. 
The roughness factor, K' 
Soil ridges at right angles to the wind direction will reduce the 
rate of soil erosion. A ridged soil surface will reduce the wind velo-
city above the soil surface and trap eroding soil particles between the 
11 
ridges. The ridge height is critical in determining the effectiveness 
of ridges in reducing erosion. Wind erosion will decrease with increased 
ridge heights up to a height of 5 to 10 em. Ridge heights greater than 
this are less effective at reducing wind erosion. The higher ridge 
heights increase wind turbulence and as a result less soil erosion 
occurs (Armbrust, Chepil, and Siddowav. 1964). 
The roughness factor, K', is without units and is used to adjust 
the soil erodibility value I' in calculating the potential erosion. The 
value of I' is for a smooth field and K' is an adjustment factor to take 
field roughness into account. A K' value of 1.0 indicates a smooth 
field and the lowest value of K' is approximately 0.5. 
The value of K' is calculated in two steps. The first step is to 
calculate a standardized soil ridge roughness value. The standardized 
soil ridge roughness factor takes into account the soil ridge heights 
and the distance between ridges. The standardized soil ridge roughness, 
Kr is calculated by: 
Kr = denominator of the standard ratio (4)*(height of ridge (in.)) 
denominator of the field ratio (x) 
For example, ridge heights of 2 inches that are 12 inches apart give 
a height/distance field ratio of 1/6. 
4 Kr = 6*(2 (in.)) = 1 1/3 inches 
The relationship between Kr, the standardized soil ridge roughness 
factor, and K', the roughness factor for the wind erosion equation, is 
illustrated in Figure 2.1. The second step to determine K' involves 
reading the value of K' from this figure, given the value of Kr. Using 
.. 
l_~ 
K' 12 
2 4 6 Kr (inches) 10 
Figure 2.1. The relationship between Kr, the standardized soil 
ridge roughness factor and K' , the roughness factor 
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the previous example where Kr = 1 1/3 inches, the value of K' will be 
.57. 
The climatic factor, C' 
The climatic factor accounts for the influence of wind velocity and 
surface soil moisture on the potential level of wind erosion, The wind 
erosion equation was developed at Garden City, Kansas, where the climate 
factor is designated as 100 percent. The climatic factor differs from 
this base figure for areas throughout the United States. 
The rate of soil movement during erosion varies directly as the 
cube of the wind velocity and inversely as the square of the soil surface 
moisture. The soil surface moisture varies directly with precipitation 
and inversely with the square of the temperature. Soil surface moisture 
levels are not readily available for most areas, therefore, the Thornthwaite 
precipitation- evaporation (P-E) index is used as a proxy for soil moisture. 
The annual climatic factor is calculated by: 
C' = 34.483 
a 
where: C' is the yearly climatic factor (%), 
a 
V is the average annual wind velocity, and 
a 
(P-E) is the annual Thornthwaite precipitation-evaporation index. 
Monthly climatic factors can be computed by modifying the previous 
equation to: 
c D 34,483 
m 
14 
where C is the monthly climatic factor for wind erosion and V is the 
m m 
average monthly wind velocity. 
The monthly climatic factor will take account of the variation in 
wind, precipitation, and evaporation that occurs during the year. The 
monthly climatic factor is generally higher than the annual factor in 
the spring and early summer months and less than the annual factor in the 
fall and winter months. The use of the monthly climatic factor will 
provide more precise measurements of the potential wind erosion in a 
given time period. Monthly climatic factors can be obtained from Skidmore 
and Woodruff (1968). 
The median unsheltered travel distance across the field, L' 
The rate of soil flow on a field is zero at the leeward side of the 
strip and increases as the field distance increases. Wind erosion in-
creases with distance because of the diminishing sheltering effects of 
barriers and due to soil avalanching. Soil avalanching refers to an 
increased rate of soil movement caused by a more erodible condition, 
resulting from the breakdown of clods and surface crust by the eroding 
fractions. The rate of soil movement will reach a maximum for a given 
wind velocity, provided the field is large enough. The maximum rate 
of soil flow is approximately the same for all soils, although the more 
erodible soils reach that rate over a shorter distance than the less 
erodible soils. 
The median unsheltered travel distance across the field, L', depends 
on the width of the field, the orientation of the field with respect to 
the wind direction, the frequency of wind erosive forces along the 
15 
prevailing wind direction, and the presence of barriers. The erosive 
distance in a field depends on the field width and on the deviation of 
the wind forces from right angles to the field. A field oriented perpend-
icular to the wind forces has an erosive distance equal to the field 
width. A field oriented parallel to the wind forces has an erosive 
distance equal to the field length. The erosive distance for any field 
can be calculated by: 
erosive distance = field width/cosign 0 
where 8 is the angle of deviation of the erosive wind direction from 
right angles to the field. 
Erosive winds can occur from any direction, not only the prevailing 
wind direction. The erosive wind force vectors can be added to determine 
the frequency of wind erosion from the prevailing wind direction (Skidmore 
and Woodruff, 1968). The preponderance of wind erosive forces in the 
prevailing wind direction is a measure of the relative frequency of wind 
erosive forces in the prevailing wind direction. A preponderance of 1.0 
indicates the erosive forces occur equally in all directions and orienta-
tion of the field is not important in determining wind erosion of soil. 
A preponderance of 2.0 indicates the wind erosive forces are twice as 
great in the prevailing wind direction. The orientation of the field 
is important in this situation. 
The distance wind erosive forces travel across a field is dependent 
upon the field width, the orientation of the field to the prevailing 
wind, and the preponderance of the wind erosive forces. All, or 100 
percent, of the erosive winds travel at least one field width. Fifty 
percent of the erosive winds may travel from 1.1 to 3.0 times the field 
width, depending on the preponderance and the deviation of the field 
• 
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width from the prevailing wind direction (Skidmore and Woodruff, 1968). 
Figures 2.2 and 2.3 illustrate the percentage of wind erosive forces 
traveling distances equal to or greater than k times the field width 
for two preponderance values and for deviations of the field width from 
the prevailing wind direction, A. 
The factor k in Figures 2.2 and 2.3 is multiplied by the actual 
field width to obtain L, the distance across the field along the prevail-
ing wind direction. The k value generally used is for the median travel 
distance of the erosive winds, the 50 percent level. For example, a pre-
ponderance of 3.8, a wind deviation of 28°, and taking the median travel 
distance, will result in a k value of approximately 1.5 (see Figure 2.3). 
The preponderance, the k value, and the deviation of the prevailing 
wind from the field width direction have been combined into a tabel for 
calculation ease. The k values are obtained from the table, eliminating 
the need to interpolate graphs (see U.S. Department of Agriculture, 1978). 
The distance across the field in the prevailing wind direction, L, 
must be adjusted to take int9 account wind barriers. The sheltered 
distance from barriers will equal 10 times the barrier height on level 
terrain. The sheltered distance on knolly terrain must be adjusted by 
the factors in Table 2.3. The effective sheltered distance will equal 
the barrier height times 10, times the correction factor in Table 2.3. 
The unsheltered distance across the field in the prevailing wind 
direction, L', is used in the.wind erosion equation. The value cannot 
be used directly as the climatic factor, roughness factor, and soil 
erodibility index are used. Solving is by graphic means and invloves 
100 
1.0 
Figure 2.2. 
1.0 
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2.0 3.0 4.0 k 
Percent of wind erosion forces traveling equal to or greater 
than k times the field width for a perponderance of 1.0 
Figure 2.3. Percent of wind erosion forces traveling equal to or greater 
than k times the field width for a perpondance of 3.B ann 
18 
Table 2.3. Barrier shelter correction factors 
Knoll facing wind Barrier height 
percent slope correction factor 
0 1.00 
3 .77 
4 .72 
5 .67 
6 .62 
8 .56 
10 .so 
calculating I'K' and I'K'C'. The potential erosion after taking L' into 
account requires the use of a sliding measure and a graph (Skidmore and 
Woodruff, 1968). 
A computer algorithm has been written to solve the wind erosion 
equation and it uses a combination of tables when taking the unsheltered 
distance across the field into account (Skidmore, Fisher, and Woodruff, 
1970). The results are the same as the graphic approach but the modifi-
cation to the solution procedu~e is required because a sliding measure 
and graph cannot be used in a computer algorithm. 
Vegetation cover, V' 
The vegetation cover affects wind erosion by providing a protective 
barrier between the soil surface and the wind, and by reducing the wind 
velocity at the soil surface. The quantity of soil loss from wind 
erosion has been found to vary exponentially with the quantityofvegeta-
tion cover (Siddoway, Chepil, and Armbrust, 1965). In addition to the 
quantity of vegetation, the type and orientation of the vegetation will 
influence the level of wind erosion. 
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Fine-textured vegetation and residues, such as that from small grains, 
will reduce wind erosion more than an equal weight of coarse vegetation, 
such as that from corn or sorghum. The finer vegetation has more surface 
area for a given weight than the coarse vegetation. It is this greater 
surface area that makes the finer vegetation more effective at reducing 
wind erosion. 
The orientation of the residue can be classified as either flat or 
standing. Flat residues primarily reduce erosion by providing a protec-
tive barrier between the soil surface and the wind. A complete covering 
of the soil would be required to protect all of the soil from the wind. 
Standing residue reduces wind erosion primarily by reducing the wind 
velocity at the surface level. A complete covering of the soil by the 
residue would not be required to eliminate wind erosion. Standing 
residue is more effective in preventing wind erosion than is an equal 
weight of flat residue. 
The vegetation cover, V', must incorporate the quantity, type, and 
orientation of the vegetation. This requires two steps. The first step 
is to convert the vegetation cover into an equal weight of flat small 
grain vegetation. This standardization of the vegetation can be done 
using Figure 2.4. 
The second step is to convert the standardized value of the vegeta-
tion cover to an equivalent value. The equivalent value, V', is obtained 
from Figure 2.5 (Skidmore and Woodruff, 1968). The computer solution 
method calculates the equivalent vegetation cover, V', within the program. 
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The potential wind erosion is obtained from Figure 2.6, using the 
equivalent vegetation cover V' and the erosion value calculated after 
having taken the length of field into account. The computer solution 
has a set of tables that calculates this value. 
23 
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CHAPTER III. DETERMINATION OF WIND EROSION COEFFICIENTS 
Source of Data 
The source of data used to calculate the potential wind erosio_n in 
the Great Plains States is the Applied Conservation Effects System (ACES). 
The ACES data were obtained in 1977 by the Soil Conservation Service (SCS), 
and are based on answers to a questionnaire sent to the SCS state offices 
(Appendix A). 
The ACES data include measurements of the variables used to estimate 
potential wind erosion. The wind erodibility group (see Table 2.1), the 
state (FIPS code), and the major land resource area (MLRA) were recorded 
for each soil series where wind erosion was considered a problem. The 
average unsheltered field width along the direction of the prevailing 
wind was recorded by the representative soil series, state-MLRA portion, 
and capability class-subclass for dryland and irrigated fields. Field 
widths were recorded only where wind erosion was considered a problem. 
The climatic factor was recorded by state and county. For each crop 
in the state-MLRA portion, the soil ridge roughness and vegetation 
cover were recorded. The vegetation cover is recorded for conventional, 
minimum, and no till tillage systems where applicable. 
Data Matching 
The data were not directly usable to estimate the potential wind 
erosion. The observations on the different variables had to be matched 
among the various data sets. Appendix B is a flow chart of the procedure 
used to match the data sets. 
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Observations with missing or nonrecorded variables were discarded. 
The majority of observations discarded were because either the erodi-
bility group, the length of field, or the vegetation cover were not 
recorded. These observations would bias the potential wind erosion if 
treated as valid observations. 
The first data matching involved the erodibility group and the length 
of dryland and irrigated fields. The matching was done by state-MLRA 
portion, and the representative soil series. Nonmatches were disregarded 
and when the representative soil had more than one capability class-
subclass, the erodibility group was matched with each capability class-
subclass. The soil erodibility group was converted to a soil erodibility 
index, I (see Table 2.1). The matched observations contain the erodi-
bility index and length of field for dryland and irrigation by state-
MLRA portion, and capability r.lass-subclass. 
The matched observations resulted in observations in each state-
MLRA portion in the Great Plains States except for eastern Oklahoma and 
east-southeast Texas. The lack of observations incurred in these areas 
could be an indication that wind erosion is not considered a problem in 
these regions. The capability class-subclass is covered by varying 
degrees in each state-MLRA portion. 
The climatic factor used for each state-MLRA portion is an 
average of the climatic factor values for the counties in the state-
MLRA portion. The average climatic factor for each state-MLRA portion 
was appended to the appropriate observations. 
·-
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The ridge factor, K', was specified depending on the crop. A K' 
value of 1.0 was assigned to barley, oats, spring and winter wheat, 
legume and nonlegume hay, and pasture. A K' value of 0.5 was assigned 
to corn grain and silage, cotton, sorghum grain and silage, soybeans, and 
summer fallow. The ridge roughness factor was matched with the vegeta-
tion cover data. 
The vegetation cover data contain the ridge roughness factor and the 
small flat grain vegetation cover. The vep;etation cover is recorded for con-
ventional, minimum, and no tillage for dryland and irrigation, where 
applicable. The vegetation cover was matched by state-MLRA with the 
erodibility-length of field-climate factor data. The vegetation cover 
data were matched with each capability class-subclass within the state-
MLRA. 
The final form of the data used in the wind erosion equation 
consists of a location-soil description (state, MLRA, and capability 
class-subclass), the erodibility index, the climatic factor, the soil 
ridge roughness factor, the length of field for dryland and irrigation, 
and the small flat grain vegetation cover for three tillage practices for 
dryland and irrigation. Every observation by location, soil class, and 
crop will have six wind erosion values calculated, if data are available. 
There are three erosion values for the three tillage practices on each 
of dry and irrigated land. 
The wind erosion program was used to calculate the potential wind 
erosion for the three tillage practices on dry and irrigated land 
(Skidmore, Fisher, and Woodruff, 1970). The erosion values were 
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calculated by state-MLRA portion, capability class-subclass, and crop. 
Erosion values were recorded as a nonobservation where data were not 
present. Examples of missing data will include no length of field for 
either dryland or irrigation, or no vegetation cover recorded for the 
tillage practices. These data were not recorded in the ACES survey 
because that type of cropping system was not used in the given MLRA. 
Therefore, the potential wind erosion for a nonobservation cannot be 
calculated. 
The potential wind erosion is to be used in the CARD national agri-
culture model. This model has production areas (PA) that do not corre-
spond with the MLRAs. The potential wind erosion by MLRA is converted 
to erosion by PA. The conversion from MLRA to PA required weighting the 
erosion levels by the acres of each crop of the PA in each MLRA. The 
1974 agriculture census data on crop acres were used to determine the 
weights. The weights were calculated by the following equation: 
WEIGHT i l . 
n, ' ,J 
l: ACRES . k k,i,l,J ,n 
l: l: ACRES . ki k,1,l,j,n 
k = the counties in the PA, MLRA 
i = the MLRA in the PA 
l = dryland = 1, irrigated = 2 
j = the crop 
n = the PA 
(3.1) 
where: WEIGHT is the proportion of PA crop acres in a given MLRA, and 
ACRES is census crop acres by county. 
._ 
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The weight is the proportion of PA crop acres in each MLRA. The proportion 
for a PA, summed across all MLRAs in that PA, will sum to 1.0 when the 
crop is grown in the PA and will be 0.0 if the crop is not grown. Crop 
acreages in the census data are not distinguished by capability class-
subclass nor by tillage practice. Therefore, the same weights are used 
in the PA across all capability class-subclasses and tillage practices. 
The crop weights were applied to the potential wind erosion by MLRA 
to obtain the potential wind erosion by PA. The wind erosion by PA is 
also by the capability class-subclass, crop, tillage practice, and dry 
and irrigated land. The weighting of the wind erosion was by the follow-
ing equation: 
WEPA . l = 
n,p ,J ,m, 
E(WEIGHT . l .*EROSIONi l . ) i n,1., ,J , ,J,m,p 
E WEIGHT i l . 
i n, ' ,J 
n = the PA 
p = the capability class-subclass 
j = the crop 
·m = the tillage practice 
1 = dry and irrigated land 
i = the MLRA 
where: WEPA = the wind erosion by PA; 
WEIGHT= the weights calculated in (3.1); 
EROSION = the potential wind erosion calculated by the wind 
erosion equation. 
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CHAPTER IV. RESULTS 
The results of the analysis are' to immense to present in their 
entirety. There are approximatley 2400 combinations of PA, capability 
class-subclass, and crop for which wind erosion values are calculated. 
For each of the combinations, ther~ are wind erosion values calculated 
for the three tillage practices for dryland and irrigation. The cover-
age of the soil classes in each PA is fairly complete. The class I, II, 
III, and IV soils are covered in all of the production areas. The class 
V, VI, and VII soils are not covered completely, with observations on 
many of the subclasses incomplete. The coverage by crop is quite complete 
with observations on all the major crops produced in each PA. 
The level of potential wind erosion on IVe soils in New Mexico 
exceeds 100 tons/acre/year for corn silage, cotton, and sorghum silage. 
These particular crops leave very little vegetation cover to prevent 
erosion. Erosion on these soils is much lower for grain corn, wheat, 
barley, hayland, and grain sorghum. Erosion approaches zero for these 
crops when conventional tillage is not practiced. 
The level of wind erosion decreases in a northeasterly direction 
across the Great Plains States. The erosion decrease is primarily due 
to the climatic factor, reflecting increased moisture along the eastern 
edge of the Great Plains. A second factor on dryland production prac-
tices is the vegetation cover which is higher along the eastern edge. 
The potential wind erosion is dependent on the soil capability 
class-subclass. The 'e' soils have the highest level of wind erosion 
within each soil capability class. There are some production areas 
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though where the wind erosion of a 'w', 's', or 'c' subclass is as high 
as the 'e' subclass. This latter situation occurs when the representa-
tive soil series of the ,.w' , 's', or 'c' subclass has the same soil 
erodibility index as the 'e' subclass. 
Wind erosion is lower for the tillage practices that retain the 
vegetation cover. Conventional tillage has the highest wind erosion 
and reduced tillage has the least. Irrigation has less erosion than 
dryland, reflecting the higher vegetation cover of irrigated crops. 
A Specific Example 
An example will be worked through to illustrate how potential wind 
erosion by PA, capability class-subclass, crop, tillage practice, and 
dry and irrigated land is determined. The PA selected is 58 and the soil 
capability class-subclass is Ille. The erosion values were first calcu-
lated by MLRA. MLRA 72 in Kansas is used and then the results are 
aggregated to a PA basis. 
The matching of the soil erodibility index with the length of field 
observation involved matching Kansas and the representative soil series 
(Ulysses) on two data sets. The match producers on observation with a 
soil erodibility index of 48 and a field length of 2600 feet for dry and 
irrigated land. 
The second match attached the climatic factor for MLRA 72 in Kansas. 
The climatic factor used is 88, an average of the county climatic factors 
in MLRA 72. 
The final data match is the vegetation cover. The match was 
recorded by state-MLRA, and crop for each tillage practice for dryland 
• 
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and irrigation. The vegetation cover for MLRA 72 included three crops, 
winter wheat, sorghum, and summer fallow. Corn was added to the data 
based on the corn cover in adjoining MLRAs. The vegetation data are in 
terms of small flat grain vegetation cover and are presented in Table 4.1. 
Table 4.1. Vegetation cover for MLRA 72 in Kansas 
Dr Irrigated 
Conven- Conven-
Crops tional Minimum No till tional Minimum No till 
(lbs./ac. in terms of small flat grain) 
Winter wheat 750 1250 1750 1000 1500 2000 
Sorghum 1200 1400 1600 1400 2000 2600 
Summer fallow 1400 2000 2600 
Corn 3500 4500 
The level of wind erosion calculated by the wind erosion equation 
is presented in Table 4.2. Wind erosion values are not calculated for 
situations where vegetation cover data are not available. The difference 
in wind erosion levels of the crops in this example is almost entirely 
due to the vegetation cover. It should be pointed out that the spring 
wheat vegetation cover is greater than the summer fallow cover in areas 
where spring wheat is produced. The definition of crops used in the 
ACES data are important to properly evaluate the level of wind erosion. 
The procedure to calculate these values by hand is described in Appendix 
c. 
The aggregation to a PA involves using the wind erosion values 
calculated for every MLRA in a PA. The MLRAs in PA 58 are 67, 72, 73, 
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Table 4.2. Wind erosion for MLRA 72 
Dr Irrigated 
Conven- Conven-
Crops tional Mininum No till tional Minimum No till 
(tons/acre/year) 
Winter wheat 16.8 4.1 0.7 8.9 1.8 0.0 
Sorghum 1.2 0.6 0.0 0.6 0.0 0.0 
Summer fallow 0.6 0.0 0.0 
Corn 0.0 0.0 
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and 75. The proportion of total PA crop acres in each MLRA for each 
crop was obtained from the 1974 Agriculture Census [1977]. Wind erosion 
by PA was calculated by summing the erosion values times the level of 
erosion across the MLRAs and dividing by the sum of the weights. In 
cases where observations existed for every MLRA, the weights would sum 
to 1.0, but there is no guarantee of observations in each MLRA. In 
cases where there is not an observation in each MLRA, the erosion by 
PA is weighted by those MLRAs with observations. 
The wind erosion in PA 58 is presented in Table 4.3 by crop, tillage 
practice, and for dryland and irrigation. 
Table 4.3. Wind erosion for PA 58 
Dr 
Conven-
Crops tional Minimum No Till 
(tons/acre/year) 
Corn grain 16.8 6.0 
Sorghum grain .3 2.0 1.4 
Sorghum silage 43.0 32.1 
Soybeans 
Wheat 9.1 6.5 4.0 
Summer fallow .6 .5 .1 
Limitations 
Conven-
tional 
.6 
8.9 
Irrigated 
Minimum No Till 
0.0 0.0 
o.o 
2.7 
1.8 
0.0 
2.7 
0.0 
The study includes some limitations on the data used in the analysis 
and on the applicability of the wind erosion equation. The wind erosion 
equation was developed to determine the potential wind erosion for a 
-· 
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specific site. The average climatic factor, the representative soil, 
the representative vegetation cover, the representative field length, 
and the representative soil ridge roughness factors are used in this 
analysis. The level of wind erosion for any particular site could vary 
considerably from the value calculated in the analysis. 
Limitations with the data were matching the data sets together, 
missing data, and the soil ridge roughness factor. Matching the length 
of field and erodibility index by soil series name could have resulted 
in assigning the wrong soil erodibility index to the land class-subclass. 
Land class-subclasses with the same representative soil series name 
would have the same soil erodibility index assigned, even though the 
actual soil erodibility index might be different. This limitation could 
have been eliminated if the soil erodibility group had been recorded 
with the length of field data in ACES. 
Missing observations on field length and the wind erodibility group 
were treated as if wind erosion was not a problem for that particular 
MLRA and representative soil series. It was not possible to determine 
if these observations were not recorded because wind erosion was not 
a problem or the values were not known. Missing and zero vegetation 
cover values were treated as missing observations. A tillage practice 
not used in a MLRA often had the vegetation cover coded as zeros, and 
these observations were excluded from the analysis to prevent biasing 
the results. This procedure could have resulted in a downward bias 
in the results if the actual vegetation cover was supposed to be zero. 
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The final limitation is the weighting of erosion from MLRA to PA 
assumed equal weights for each land capability class-subclass. Crop 
acres were not available by land capability class so the same weights 
were used across all land capability class-subclasses. This last 
weakness will be overcome when the 1982 NRI is available for use. 
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APPENDIX A: APPLIED CONSERVATION EFFECTS ASSESSMENT 
.;,~\ United States (U..l, De~rtment of ·.~ Agnculture 
S01l 
Conservation 
Servoce 
43 
P.O. Box 2890 
Washongton, D.C. 
20013 
NATIONAL ECONOMICS BULLETIN NO. 39-9- 1 
October 27. 1q7s 
SUBJECT: APPLIED CONSERVATION EFFECTS ASSESSMENT 
Action Required By: December 1, 1978 
Purpose. This bulletin transmits data sheets for the Applied Conservation 
Effects Assessment. 
Expiration Date. This bulletin expires on completion of the data sheets. 
Background. In July 1978, the Soil Conservation Service (SCS) undertook 
the development of data, methods, and procedures that would facilitate 
the development of information needed to determine the effects of soil 
and water conservation measures installed with technical assistance under 
the Conservation Operations Program. 
In order to do this, we will need to have a data base developed by State 
portions of major land resource areas (MLRA). These data sheets should 
be completed by the State technical staff and sent to the appropriate 
TSC for review and transmittal to the Washington Office for further 
processing. 
Three copies of the data sheets should be prepared. One is to be kept 
in the State for reference and two sets forwarded to the TSC. After 
TSC review, one set will be transmitted by the TSC to the Economics 
Division, Washington Office. 
-;/~ 
R. M. DAVIS 
Administrator 
Enclosures 
WO - Limited 
SO - 3 copies 
TSC- 3 copies 
Applied Conservation Impacts Assessment Data 
Base Development Data Sheets 
This data base information is to be completed by the State office 
technical support staff, so~ survey staff and engineering staff, 
as needed. 
The purpose of these data sheets is to establish a data base of 
elements used in the Universal ~oil Loss Equation and Wind Erosion 
equation, for assessing the impacts of applied conservation. 
C Factor Map - for wind erosion equation. 
Send in a copy of the wind erosion "C" value map for your State, 
for those States that have a wind erosion problem. These will be used 
to develop a. data set of "C" values for use in the wind erosion equation. 
(SH: REVERSE SIDE FOR INSTRUCTIONS) 
lata .;beet 1 - Representative Soil Series and Average Fieid Width hv r.~J>abilitv Class and SubclaRR 
STIIH:. ____________ (FIPS code) I REPORT IN WHOLE NUHBEr.s o::LY I 
f11.H.\ ___________ (number) 
(A) {B) 
:apah I lity Class Representative Untreated Dry Crop l~.:;;i-1/ !Jn~o:eated lrrigat-;d'Cropland 
nd :;••IH:lass Soil Series Avs. Field Width in Fe~t J·Yil.· Field Width in FeEt· ·1/ 
..• 
-·-
I 
II e 
----lTw 
--·lis 
____ .11· 
rrr ... 
---
-
. .fll!i 
--------
--
Ills 
lllr 
-·- lVe 
---
__ lVw 
-·-- ---------- --
--
(Vs 
--· 
IVc 
Ve 
-- Vw 
Vs 
--· Vc 
VIe 
Vlw 
VIs 
Vlc 
--v-rre 
\l[lw 
___ VIIs 
Vflc 
__ 'tl_[le 
__ V_l_Ilw 
-Vllls 
---- -
1/ WI.ILh--for COli utin "L" values for wind erosion e uation. p II q 
thus" !11.1tA portions o'f statoes that have a wJ.nd erosion problea. 
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I'!ISTRUC'!lOSS FOR ;)AIA SHEU 1 
A. Represencacive Soil Series 
List oo Data Sheet l the qost represencative soil series fo~ each 
soil capability class and subclass within each State portion of the MLRA 
luted on Attachment A. Attach a copy of the Soils-5 "blue sheet" for 
each representative series. If a soil capability class and subclass does 
not ex:l.at within the State portion of a MLlU., show "N/ A" in the 
representative soil series column. 
B. Drt and Irrigated Cropland - Average Field Width Untreat~ 
Tba purpose of this value is to establish an .!:. factor for the 
wind erosion equation. List the average untreated field width 1110st nearly 
parallel with the direction of the prevailing winds in feed by representative 
aoil aeries and soil capability class and subclass for each MLRA. !his 
average width must be reported for both dry and irrigated cropland for 
those States with a wind erosion problem. 
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(SEE REVERSE SlOE FOR !NSTRUCTlO~lS) 
Dat:a Sheet: 2 - Past:ureland and H<lyland Production Indices 
lltE?ORT r:; \>HOLE :O:U~!lERS ONL YJ 
STATE·--------------------------
MLRA~-----------------------
Pasture or Ray Treatment Level 
1. Improper pasture use - or improper hay 
management 
2. Pasture proper use or hay proper 
management without reseeding or regular 
fertilization 
3. Pasture plant and proper use or hay 
planting and proper management without 
regular fertilization 
4. Pasture proper use and fertilizer for 
production or hay proper management and 
fertilizer for production, without reseeding 
5. Pasture proper use, planting and fertilizer 
for production 
Permanent: 
Past:ureland 
Production 
Index ~umber 
100 
!'ermanent 
Rayland 
Production 
Index Number 
100 
.. 
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tNSTRUCTIOSS FOR DATA SKEET Z 
Assign a land use production index number between 1 and 100 for each 
level of pasture or hay treatment for perunent pastureland and hayland 
only, for each ~. Treatment level S is equated to the high level 
lllllnagement value reported on Soila-5. Therefore, all production indices 
will be assigned relative to a value of 100 for treatment level 5. The 
production index number is to raflect a long range (5-20 yrs.) period 
of time. 
' 
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lSSTRt;C'nOSS FOR !lATA Sl1EET 3 
l. Major Crop Rotations 
Using the attached list of crop code numbers, (Attach~ent B) list the 
major crop rotations within each MLRA. List the crop numbers for each major 
crop rotation in the sequence in which the crops will usually occur. 
Any crop rotation exceeding five years must be recorded to reflect the 
most critically erosive five vear period in that rotation. When double 
cropping occurs, list crop code numbers in the sequence of occurrence at 
the bottom of sheet and identify by asterisk or other designatiOn where 
these occur in the rotation. A special crop code number will be assigned 
by the Washington Office for the double cropping sequence. 
2. Residue Hanagement Systems 
Record C factors by the following residue management systems for each 
crop rotation. If the rotation occurs for dry and irrigated cropland list 
C factors under both columns. 
A. Clean cultivation or resi<iues removed or destroved - Crop residues 
are plowed dowtt, burned or removed after harvest with subsequent tillage 
operations. 
B. Crop residue on surface during critical erosion period - Crop 
residues are not reaoved or destroyed ~til after the critical erosion 
hazard period. 
C. Crop residue on surf:.ce throughout the year - Residue ~Uon&gli:illoinlt 
system meets SCS standards and specifications for conservation tillage. 
:A StiEtT 4 - Wind ~rodon £1;uatlon Data 
I 
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!!!J CroelAnd 
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c D 
(SEE REVERSE sr" FOR INSTRUCTIONS) 
.tl£PO:tT IN "'IOLE NIJ!IIIERS ONLY) 
Crop reslduea on Crop residue 
eudace durin& on audace 
crltlcal erosion tbrous,bout 
eerlod the year 
lba/acre flat •••all lbs/acre flet ••• u 
aratn equlv &rain equl 
lba/acre lba/acre 
c D c f· 
•• 
lrrl&ated Cropland 
Clean cultlvatlon 
or realduca 
rc~vc•1 and 
destrored 
lhs/acre flat aaall 
a rain equlv. 
lba/ecl'e 
----c D 
I 
I 
Crop residues on 
aurface dul'lna 
crttlcol erosion 
I p~rtod 
lbs/acre flat ••all 
araln equtv 
lbs/acre 
c D 
Crop residue 
on aurfece 
throut:,~tout 
the year 
f~l lbf!i/acr~ 
araln ~-~u 
tt.s/acn 
c D 
• 
I 
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!NSTRUCT!ONS FOR DATA SHEET 4 - Wind Erosion Equation Data - Complete for 
those States or MLRA's where wind erosion is a ~roblem. 
Values from this data sheet will be useci to compute the V ;md I{ 
factors for the W1Ad erosion equation. Develop one data sheet for each 
~. 
A. List the crop code number for each crop identified in the ~~~&jor 
crop rotations on Data Sheet 3. -List the crop code number only once. 
B. List the normal soil ri_dge height in inches and the average ridge 
spacing in inches for uch crop. These will be uaeci to compute the I{ 
factor for the winci erosion equation. 
C. List for each crop the average pouncis ~er acre of residue left 
on the soil surface during the critical winci erosion perioci for each 
of the three residue management systeas as defined in instructions for 
' 
Data Sheet 3. 
D. List the flat s111all grain residue equivalent in pounds per acre 
for uch of the three residue management systeJDS. This will be developeci 
from the attached flat small grain equivalent chart (Attachment C) to ciete~ine 
the amount of residue of various crops needed to equal a given amount of 
equivalent flat small grain residue. 
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(SEE REVERSE SIDE FOR l~STRcCTIO~S) 
DATA SHEET 5 - Irrigation Efficiency 
STATE. _________ _ 
MLRA~-----------------
PERCENT EFFICIENCY 
Before After 
System Components situation situation 
. -open conduit % % On-farm Mainline 
--Surface -closed condui % % 
Conveyance 
--Sprinkler % % 
--Trickle % % 
Field Distribution --Surface % % 
Systems --Sprinkler % % 
--Trickle % % 
Irrigation 
--Surface % % 
Water 
--Sprinkler % % 
Application 
--Trickle % % 
' 
Percent of water delivery from a pump source to the on-farm conveyance 
system Percen':-t-o~f-o-n---f~a-rm--s-u-r-;:f-a-ce_o_r_s~ubsurface systems with some form of 
pump operation. _______________________ _ 
5~ 
INSTRUC1IONS FOR OA1A SHEE1 5 
The purpose of this data sheet is to develop a set of irrigation efficiency 
indices for use in determing water conservation for each XLRA. 
The before efficiency is defined as the average condition that exists 
in a typical situation that does not meet SCS standards and specifications, 
and also includes those situations before an irrigation system is installed. 
the after efficiency is defined as the situation that meets SCS standards 
and specification when installed. 
Use the following definitions of irrigation systems. 
(a) Surface and subsurface including such methods as furrow, border, 
flooding, etc. 
(b) Sprinkler including ~~-moved, side-roll and center pivot systems. 
(c) Trickle. 
A. Enter the before and after average percent efficiencies for on-farm 
mainline conveyance. This conveyance is defined as any onfarm facility 
which transports irrigation water in a confined conduit to the point where 
it is diverted onto a field, including lined and unlined ditches (open 
conduit) and above-ground or buried pipelines (closed conduit)and portable main-
line pipes but does not include portable gated pipes or temporary field 
ditches or head ditches which are closed in during any part of the year to 
accommodate crop cultural or harvest operations. 
B. Enter the before and after average percent efficiencies for the 
field distribution systems. this system includes those facilities which 
distribute irrigation water from the onfarm mainline into the soil profile. 
Includes center pivot, sidemove, 'and handmove sprinkler equipment and bordered, 
furrowed,· and levelled fields with associ.ated temporary cross or head ditches, 
siphon tubes, portable gated pipe, etc. 
c. Enter the before and after average percent efficiencies for 
irrigation water application. The after percent efficiency will be 
definition by irrigation w~ter management. 
D. Provide an estimate for each MLRA, of the percentage of total irrigation 
water that is pumped before delivery to the on-farm conveyance system. 
~: It is clearly recognized that this is an empirical estimate that 
may or may not be supported with hard data. 
E. Provide an estimate of the percentage of on-farm surface and 
subsurface systems that have some form of pump operation anywhere within 
the farm system, e.g., tailwater recovery, low lift mainline, high pressure 
sp rinltle rs . 
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(SEE REVERSE SIDE FOR INSTRUCTIONS) 
STATE. ______________________ __ 
MLRA~------------------------
Data Sheet 6 
Range Site Names by Range Site Productivity Group 
Productivity Productivity Productivity Productivity 
group group group group 
1 2 3 4 
Site Name Site Name Site Name Site Name 
56 
I~STRUCT10~S FOR DATA SHEET 6 
For each ~. develop a productivity group table listing range sites 
by name. 
Select the range sites with the lowest average potential production 
in pounds per acre and the highest average potential production in pounds 
per acre. 
Subtract the lowest from nighest and divide the difference by 4. 
(Highest Ava. Pot. Prod.) - (lowest Avg. Pot. Prod) • _ _.X;:-_...;• productio. 
4 increment 
Range Site Potential Productivity Groups 
4 I 3 _L 2 j_ 1 l_ 
Lowest liiiflest 
Prod. T Prod. prodUZ!tlOH :J Lowest + incr81118nt • 
Lowest + 2 (increment) • 
Lowest + 3 (increment) • 
Now assign each range site by name to one of the above potential 
productivity groups (on Data Sheet 6) according to the average potential 
productivity of the site. 
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Data Sheet 1 - Rangeland Data Sheet (SEE REVERSE SIDE FOR I~STRUCTio::s 
STATE:_. ________ _ 
~~--------------
Range site I A B c D 
Productivity Average ~ydrologic Representa- Pounds per acre 
Group percent soil tive K available Forage y 
Slope group Factor Ex. Good Fair Poor 
l 
2 
3 
4 
11 For Annual Ran~e - code to the percent of desirable species as stated 
on range site description - disregard range condition class, but use same 
percentage groupin;s as ran;;e condition, i.e., l00-76, 75-Sl, S0-26, 726 
5f. 
INSTRUCTIONS FOR DATA SHEET 7 
For each range sice production group in che MLRA provide: 
A. Average percenc slope 
B. lepresentative Hydrologic Soil Group 
C. Representative K F~ctor for USLE 
D. Average pounds per acre of available forage for beef 
cattle by condition class 
Use range site producti~ity gr~upings from Data Sheet 6 
59 • 
(SEE REVERSE SIDE FOR lNSTRUCTIO~S) • 
Data Sheet 8 - Annual Production Categories 
STATE. _______ _ 
MLRA. ________________ _ 
"C" Factor Table 
Woodland Understory Groups 
Q-25% 26-50% I 51-75% ' 75-100% &round cover ground cover ground cover ground cover 
(~Factor} tC r·actor} lC factor/ ~ac:torJ 
Annual Production categories (Cu. Ft./Ac:.) 
5 4 I 3 2 1 < 20 21-50 51-85 86-120 .,. 121 
Suitability Suitability I Suitability Suitability Suitability group symbols group symbols group symbols group symbols group symbols 
Hydrologic: 
Annual Most Representative a roup production soil series aoil group 
>rv 
l 
2 
3 
4 
I 
5 
6C 
INSTRUCTIONS FOR COMPLETING DATA SHEET 8 
Woodland 
A. List the C factors for each percent ground cover category of the 
woodland understory groups for each MLRA. Use TRSl (Rev. 2) Table for 
woodland 1n undisturbed condition. 
B. For each MLRA list all woodland suitability groups by the following 
umual production categories. 
Cu. Ft/Ac. Annual 
Annual Growth Production 
Increment Catasories 
~20 s 
21-50 4 
Sl-85 3 
86-UO 2 
"7121 l 
C. List the hydrologic soil group for each annual production category. 
Determine the most representative soil series for each state 
portion of MI.RA. List the hydrolo~ic soil group found on the SOILs-5 form. 
6J 
(SEE REVERSE SIDE FOR INSTRUCTIONS) 
• 
Data Sheet 9 - Average Rainfall (2 year prob.-24 hr. period) 
State~------------------------
MLRA No. Rainfall(inches) 
62 
INSTRUCTIONS FOR DATA SHEET 9 
For each MLRA list an average rainfall in inches for ~ Z-year probability 
of occurrence (frequency), 24 hour duration stor.. (Use Chapter Z, National 
~gineering Field Manual as reference) 
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APPENDIX A 
DATA SHEETS SHOULD BE COHPLETED FOR THE LISTED MLRA'S BY STATE 
ALABAMA- 125, 128, 129, 133, 135, 136 
ALASKA- 158 
ARIZONA - 30, 35, 36, 39, 40, 41 
ARKANSAS- 116, 117, 118, 119, 131, 132, 133, 134 
CALIFORNIA- 5, 14, 15, 17, 19, 20, 21, 22, 29, 30, 31 
COLORADO - 45, 48, 51, 67, 69, 72 
CONNECTICUT - 144, 145 
DELAWARE - 149, 153 
FLORIDA- 133, 138, 152, 153, 154, 155, 1~6 
GEORGIA- 128, 130, 133, 136, 137, 153 
HAWAII - As appropriate for State 
IDAHO - 9, 10, 12, 13, 25, 28, 43, 44, 47 
ILLINOIS - 95, 105, 108, 110, 113, 114, 115 
INDIANA- 98, 110, 111, 114, 115; 120, 121, 122 
IOWA- 102, 103, 104, 105, 107, 108, 109 
KANSAS • 72, 73, 74, 75, 76, 77, 78, 79, 80, 106, 107, 112 
KENTUCKY - 120, 121, 122, 125, 133, 134 
LOUISIANA - 131, 133, 134, 150, 151 
MAINE - 143, 144, 146 
MAR~~D- 127, 147, 148, 149, 153 
MASSACHUSETTS - 144, 145, 149 
MICHIGAN- 92, 93, 94, 95, 97, 98, 99, 111 
MINNESOTA- 56, 57, 88, 90, 120, 103, 104, 105 
KISSIPPI - 131, 133, 134, 135. 
• 
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~ISSOURI - 107, 109, 112, 113, 115, 106, 131 
MONTANA - 43, 46, 52, 53, 58, 59 
NEBRASKA- 64, 65, 66, 67, 71, 72, 73, 75, 102, 106 
NEVADA- 23, 25, 26, 27, 28, 29, 30 
NEW HAMPSHIRE - 143, 144 
NEW JERSEY- 144, 147, 148, 149 
NEW MEXICO- 36, 37, 39, 42, 48, .51, 70, 71 
NEW YORK- 101, 140, 142, 143, 144, 149 
NORTH CAROLIYA- 130, 133, 136, 137, 153 
NORTH DAKOTA- 53, 54, 55, 56, 58 
OHIO - 99, 100, 111, 114, 124, 126, 139 
OKLAHOMA- 76, 77, 78, 80, 84, 85, 112, 116, 117, 118, 119 
OREGON - 1, 2, 6, 8, 9, 10, 23, 43 
PENNSYLVANIA- 126, 127, 140, 147, 148 
PUERTO RICO - As appropriate 
RHODE ISLAND - 144 
SOUTH CAROLINA- 133, 136, 137, 153 
SOUTH DAKOTA - 53, 54, 55, 58, 60, 61, 62, 63, 64, 66, 102 
TENNESSEE - 122, 123, 125, 128, 130, 131, 133, 134 
TEXAS - 42, 77, 78, 80, 81, 82, 83, 84, 85, 86, 87, 133, 150 
UTAR - 28, 34, 35, 47 
VEL~NT- 142, 143, 144 
VIRGINIA- 125, 128, 130, 133, 136, 147, 148, 149, 153 
WASHIYGTON- 1, 2, 3, 6, 7, 8, 9, 43 
WEST VIRGI~IA- 125, 126, 127, 128, 147 
WISCONSIY - 90, 91, 93, 95, 105, 110 
•.;yo:n::c - 34, 43, 58, 61, 67 
Chart to 
to 
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Crop Codes for Applied Conservation Izpact Systez 
uo 
lll 
140 
150 
210 
211 
220 
221 
222 
230 
240 
300 
411 
412 
510 
530 
531 
610 
620 
630 
640 
710 
720 
7U 
730 
750 
751 
762 
763 
780 
901 
888 
Crop Name 
Wheat-Spring 
Wheat-Winter 
aye 
Rice 
Corn-Grain 
Corn-Silage 
Sorghum-Grain 
Sorghum-Silage 
Sorghum-Forage 
Oats 
Barley 
Orch<lrd - (J\ll types) 
Other Fruits and Vegetables 
(Shallow Rooted) 
Other Fruits and Vegetables 
(Deep Rooted) 
Bay-Legume 
Bay-Non-Legume 
Hay-Seed Production 
Soybeans 
Flax 
Safflower 
Peanuts 
Cotton 
Sugarcane 
Sugar Beeu 
tobacco 
Irish Potatoes 
Sweet Potatoes 
Dry Beans 
Dry Peas 
Pasture 
Sunflowers 
Fallow 
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APPENDIX B 
Length of field data, by state, 
MLRA, cap. class-subclass, and 
soil series name. 
Sort out the relevant states 
and MLRAs, and nonzero field 
lengths· 
Match length of field data 
and erodibility index by 
state, MLRA, and soil series 
name. 
Attach climatic factors 
Match vegetation cover with 
I, C, L data by state and 
MLRA 
Wind Erosion Equation 
Wind Erosion by MLRA 
Weighting scheme 
Wind ~osion by PA 
Wind erodibility group DATA 
by state, MLRA, soil series 
name· 
Sort out the relevant states 
and MLRAs, and nonzero erodi-
bility groups. Convert groups 
to erodibility index. 
Calculate average 
climatic factors by 
state and MLRA 
Vegetation data, by 
state, MLRA, and crop 
Sort· ·out the relevant 
states, MLRAs 
Agriculture census 
data, 1974 
Weights to convert from 
MLRA to PA by crop 
'• 
• 
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APPENDIX C 
An Example of Calculating Wind Erosion by Hand 
This example will be for winter wheat on dryland, conventional 
tillage, on a llle soil in MLRA 72. This is the same MLRA that an 
example was worked through in the results section. The erodibility 
index is 48, the length of field along the prevailing wind direction 
is 2600 feet, and the vegetation cover is 750 lbs./acre. 
The first step is to adjust the erodibility index, I', for knolls. 
In this study, the knoll factor was set at 1.0, indicating no knoll· 
influence. 
El = I' x 1.0 ~ 48 
The second step is to take the soil ridge roughness factor, K', 
into account. In this study, the soil ridge roughness factor for wheat 
was set equal to 1.0. A ridge roughness factor of 1.0 indicates that 
the actual ridge height is less than one inch and the distance between 
ridges is six inches or more .• 
E2 ~ I'K' = 48 x 1.0 = 48 tons/acre/year 
The third step is to account for the climatic factor, C'. In this 
example, C' is the average overall counties in MLRA 72 of Kansas. 
88 E3 = I'K'C' = 48 x 100 = 42.24 tons/acre/year 
The fourth step is to take the length of field, L', into account. 
In this example, the field length along the prevailing wind direction 
is given. To obtain this value for a given field the width of the field 
must be known and the direction of the prevailing wind. Tables have 
69 
been formulated to aid in converting from actual field width to length 
along the prevailing wind direction (SCS, 1978) or the conversion can 
be done using trigonometric functions. The length of field along the 
prevailing wind direction, L', and E2 and E3 are required to take the 
length of field into account. The process involves the use of a sliding 
scale and a chart as described by Skidmore and Woodruff (1968). 
E4 = I'K'C' f(L') = 35.0 tons/acre/year 
The vegetation cover of 750 pounds per acre is small flat grain. 
This vegetation cover must be converted to equivalent pounds per acre 
(see Figure 2.5); 750 pounds per acre of small flat grain is approxi-
mately 3000 equivalent pounds per acre. E4 and the equivalent pounds 
of vegetation cover are used in Figure2.6 to determine the potential 
wind erosion. 
E = I'K'C' f(L')f(V') = 9.0 tons/acre/year 
The erosion value calculated by hand is not as exact as by computer 
because of rounding errors that occur in i?terpolating graphs. The 
computer calculation is 9.1 tons/acre/year (Table 4.3). 
